FEDERAL AVIATINN Ar 000Y
BURFAU OF PLIGHT Saavntrns
/14 CFR Tart 515/
Liegulatory Docket No. 653 ; Draft Release No, 61—:17
NOTICE OF PROPOSED RULE MAKING
MAINTENANCE STANDARD ORDERS FOR ATRCRAFT MAINTENANCE
Proposed New Part 515 and Proposed
MS0O on Aircraft Retread High-Speed Tires
Pursuant to the authority delegated to me by the Administrator
{14 CFR 405.27), notice is hereby given that there is under consideration:
a proposed new Part 515 of the Regulations of the Admindiatrator, Malntenanc
Standard Crders for Aircraft Maintenance, as hereinafter set forth,
Interested persons may participate in the making of the proposed rules
by submitting such written data, views, or arguments as they may desire.-
Communications should be submitted in duplicate to the Docket Section of
the Federal Aviation Agency, Room B~-316, 1711 New York Avenue, N. W.,
Washington 25, D. C., prior to  April 20, 1961, Thereafter, such comments
will be available in the Docket Section to all interested persons. After
examination of the original comments received, interested persons may sub-
mit such additional comments in response thereto as they may desire. BSuch
additional comments must be submitted prior to May 22, 1961, (Photo-
static copies of comments on file in the Docket Section may be obtained
upon payment of the cost of such copies.) All original comments and addi-
~ tional comments in response thereto received by the dates specified for
receipt thereof will be considered by the Administrator before taking
action on the proposed rules. The proposals contained in this notice may

be changed in the light of comments received.
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Maintenance Standard Orders (}MS0's) would set forth minimum standards
for maintenance, the equipment and facilities for such malntenance, and
the perlods for and the manner in which such maintenance shall be made,
Such Maintenance Standard Orders would particulerly lmplement the provi=
gions of gection 601{a)(3) of the Federal Aviation Act of 1958, which
requlre the Administrator to prescribe, in addition to reasonable rules
and regulations, “minimum standards governing, in the interest of safety,
(&) the inspection, servicing, and overhaul of aircraft, airerait engines,
ﬁropellers, and appliances; (B} the eguipment and facllities for such in-
spection, servicing, and overhaul; and (C) in the discretion of the
Administrator, the periods for, and the manner in, which such inspection,
servicing, and ovverhauvl shall be made . . . The term "meintenance," as
used in this proposal, is defined in Part 18 of the Civil Air Repgulations
as follows: ‘Maintenance, which includes preventive maintenance, is the
inspection, overhaul, vepair, upkeep, and preservation of alrframes,
powerplants, propellers, and appliances, including the replacement
of parts."

The regulations which povern the maintenance of civil sircraft are
found in various parts of the Civil Air Regulatioms, such as Parts 18,
4t, 41, 42, 43, 46, and 52, However, only Part 18 is applicable to all
certificated civil aircraft, and all persons who operate or maintain
certificated civil aircraft are required to comply with the appropriate
provisions thereof. Section 18.30 requires that "All msintenance,
repairs, and alterationms shall be accomplished in accordance with methods,

techniques, and practices approved by or acceptable to the Administrator,"
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thus, 1t is appropriate that 2 uniform means be provided to state the
approved standard of maintenance to be achleved by the use of such
methods, techniques, and practices.

Heretofore, no clearly estsblished and unlform means have been
provided whereby persons affected by Part 18 could clearly determine that
they were, in fact, in compliance with the provisions of section 18.30.
Extensive information on maintenance methods, techniques, and praciices
has been published from time to time in the form of interpretations and
policies in section 18.30 of Civil Aeronautics Manual 18, In addition,
other information of similar nature on the same subject has been dis~
seminated by circular letters, directives, or other policy material., It
is now intended gradually to remove such material, and to issue MSO's
setting forth the approved standards for the maintenance of certificated
civil aircraft. The MS0's would contain only minimum conditions which
must be mat by persons affected thereby, and would not prohibit or hinder
the use of maintenance to provide a higher level of safety or to provide
for more maintenance than would be required by the mipnimum conditions.

Each new or amendsd MSO would be igsued in accordance with the
Administrative Procedure Act in the same manner as this proposal and other
regulations., In addition, insofar as possible, interested persons within
the industry would be afforded the opportunity of participating in the
development of the substance of individual Maintenance Standard Orders
before formal rule making action is proposed. Buch participétiun usually

would be afforded by prior correspondence, meetings, or conferences.
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A gubstantial number of persons participated in an informal publie
Maintenance Requirements Conference held in Washington, D. C., on
August 3, 4, and 5, 1960, in which the nature and purpose of the M5S0 were
discussed. This meeting was initiated by the Bureau of Flight Standards
to acquaint the aviation industry with the contemplated rule changes, and
to geeck constructive comments. The results of this meeting were well
publicized in the aviation press, thus affording all interested persons
preliminary notice of possible rule making action.

The most significant recommendation made at the conference concerned
the acceptability of equivalent means of complying with the provisions of
an MS0, particularly where these might involve methods, techniques, and
practices. The informal proposal presented by the Bureau in the form of
a sample MSO contained, in addition to minimum standard eriteria, such
methods, techniques, and practices which were working detaiis intended to
actiieve the prescribed standard of maintenance. The proponents of the
proposal stated that the purpose of an M50 would be to presecrihe, to the
maximmm extent possible, a minimum end quality of maintenance. They also
stated that the MSO waszs not intended to prescribe detailed methods,
techniques, and practices as mandatory requirements, but that in some
cases, it might not be possible to avoid this entirely. Accordingly, as
proposed herein, each M50 will establish, as far as possible, only mlnimum
standards which will provide a measure of quality governing the end
product of malntensance. Detailed wethods, techniques, or practices for
the performance of maintepance will not be incorporated in MSO's, except

for purpoges of clarity or explanation, or as recommendations where
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absolutely necessary to define a standard, In this latter case, they will
be incorporated in the form of nonmandatory noteg or referenceg to the
substance of the M50, 1In any case wvhere a method, technique, or practice
is incorporated into an M50, and the Director, Bureau of Flight Standards,
ot hig authorized repregentative, can find that a proposed alternative
will produce an equivaleut result, he may accept the altérnative in lieu
of the specified method, technique, or practice.

Even though Part 18 includes rules for the accomplishment of alter-
ations as well as maintenance, the Maintenance Standard Orders would
pertain solely to mailntenance, It 18 contemplated that the matter of
alterations will be the subject of separate-and subsequent regulatory
proposais.

This proposal comprises a Subpart A and a Subpart B. Subpart A
contains the general provisiong applicable to all Maintenance Standard
Orders, while Subpart B contains required standards governing specific
conditions or types of maintenance.

The Subpart B, which is a part of this notice of proposed rule
making, sets forth proposed standards for the retreading of high-speed
tires for use on civil aircraft of United States registry having ground
speeds in excess of‘160 miles per hour. Such proposed standards are
related to the standards for the manufacture of high-speed aircraft tives
as set forth in a separate and previous notice of proposed rule making as
a Technical Standard Order, Because of this relationship, & substantial

portion of this proposal has been the subject of prior discussion with
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interested tire manufacturers, Additional comments have been received
on the specifle subject of retreading high-spead tirea by interested
persons who are engaged in the business of retreading such tires. Such
discussion and comments have been considered in the preparation of the
proposed standards for tire retreading and, insofar as possible, they
have been incorporated herein. Therefore, it is anticipated that such
standards will be found to be in close accord with existing retreading
practices, However, based on the comment of at least one manufacturer
of high-apeed aireraft tireg, the proposed standard is eonsiderably less
stringent than that manufacturer would like to see as a means of retain-
ing the standard of excellence in tires which, at least, that manufac-
turer would like to maintain, In this connection, it muest be remembered
that the MSO sets forth only minimum standards as a reasonable means of
insuring safe operation of civil aircraft. As noted elsewhere in this
notice, any person who would be affected by the proposed MS0 for refread-
ing high-speed tires may voluntarily utilize higher standards than set
forth herein, but {f this proposal is adopted, no person may use standards
which are lower than those specified in such MSO.

In consideration of the foregoing, it is proposed to promulgate the

attached new Part 515 of the Regulations of the Administrator.

This new part is proposed under the authority of sectionz313(a),
601, 604, 605, and 607 of the Federal Aviation Act of 1958; (72 Stat.
752, 775, 778, 779; 49 U.S.C. 1354(a), 1421, 1424, 1425, 1427).

Dir er:l:é‘élég
Bureau of Flight Standards

Issued in Washington, D. C., on February 8, 1961.

FEB 8 1961
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PROPOSED NEW PART 515 -
MAINTENANCE STANDARD ORDERS FOR ATRCRAFT MAINTENANCE

SUBPART A ~ GENERAL

515.1 Basils. Sections 601, 604, 605, and 607 of the Federal Aviation
Act of 1958, and section 18.30 of the Civil Air Regulations.

515.2 Scope. Subpart B of this part prescribes standards for the
accomplishment of maintenance, the equipment and facilities for such mainte-
nance, and the periods for and the manner in which such maintenance is made,

515.3 Applicagbllity. Unless otherwise gpecified in Subpart B of this

part, Maintenance Standard Orders issued pursuant to this part shall be
applicabie to all certificated civil aircraft of the United States.
SUBPART B - MAINTENANCE STANDARD ORDER MSO-A-1

515.10 Retread hiph~speed tires - MSO-A-l.

{a) Scope and applicability. Standards of this Maintenance

Standard Order 1/ are for the retreading of high~speed tires for use on
civil aircraft of United States registry. They shall apply to all tires
installed on aircraft having ground speeds in excess of 160 miles per hour.
{b) General. Each retreaded tire shall comply with subpara-
graphs (1) through (3) of this paragraph., In addition, each tire shall be
retreaded with materials and under a quality control in compliance with
paragraphs (g) and (h} of this MSO to insure that it is in a condition

enabling it to meet the tests prescribed in paragraph (e) of this MSO.

1/ Copies may be obtained upon request addressed to: Aeronautical
Reference Branch, Correspondence Inquiry Section, MS~126, Federal
Aviation Agency, Washington 25, D. C.
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(1) Condition of tire to be retreaded. Tires having

breaks in the fabric, due to flat spota, ecuts, cracks, abraslona, ete.,
shall not be retreaded unless it is determined or demonstrated that such
breaks will not adversely affect the safe operation of the retreaded tire.
Damaged tires shall be determined to be acceptable for retreading in
accordance with acceptable practices.

(2) Marking. The retread tire shall be permanently
marked and shall include the markings listed in subdivisions (i) through
(v) of this subparagraph. The marking datz required of the original tire
manufacturer shall not He obliterated.

{i) The letter “R" followed by a numeral "“1%, "2",
etc,, to signify the first, second, ete,, time the tire has been retreaded.

(ii)} If the dynamometer retread qualification speed
is less than the new tire qualification speed, the retread speed ghall be
indicated in front of the letter “R".

{iii) The month and vear of tread applicatiomn.

{iv) The name of the retreading company.

(v) Applicablie Maintenance Standard Order (MSO number).

{3) Balance. Each retreaded tire sﬁall be balanced to
determine that the static unbalance, in inch-ounces, does not exceed the
following moment wvalues:

(i) Actual tire diameters (d) up to and including

28 inches: M =.01d2 ¢ .384.
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{11) Actual tire diameters (d) greater than
28 inches; M = .0344% - ,304d,

(c¢) Proof of qualification. Critical tires shall be selected

in accordance with paragraph {d) of this MS0 and tested in accordance
“with paragraph (e) of thig MSO., The tirés shall be tested on each air-
craft type and shall withstand the tests without failure or visible signs
of deterioration other than expected tread wear, In establishing procf of
qualification, the provisions of subparagraphs (1) throughl(é) of this
paragraph shall apply.

{1) Substantiation of retread tires shall be based npon

2/

the aircraft manufacturer's data =’ showing the aircraft's characteristics
in terms of weight, speed, deceleration, and groundroll distance.

{(2) The aircraft data indicated in subparagraph (1) of
this paragraph shall be used in establishing conservatively representative
load-speed-time schedules 3/ to be followed during the tests prescribed in
paragraph (e) of this M30. 7The representative load-zpeed-iime schedules

shell be establighed in terms of parsmeters defined in subdivisions (1)

through (viii) of this subparagraph.

2/ Aircraft manufacturer's data applicable for the substantiation of
retread tires indicate the aircraft's ground performance for the
most critical combinations of takeoff weights, speeds, and center
of gravity positions, with due consideration to operations at
high ambient temperatures and from airports at high elewvations.

3/ Illustrations of representative load-speed-time schedules are con-
tained in Figures 1 and 2 of this M30. It should be noted that in
some instances the form of aircraft data aveilable from the manu-
facturer needs replotting to put it into the form of Figures 1 and 2.
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{i} Sl ~ ipjtizl dynamometer test speed in miles
per hour;
(ii) S, - speed in miles per hour at which the
average deceleration between §; and 5, does not exceed the specified value;
(iii) D = constant rate of deceleration in feet!secondz

between S and S speeds;

(iv) BRD = roll distence in feet as determined from

the aircraft data;

(v) 1L; - initial tire load in pounds corresponding
with the iptersection of the two lines representing the load-time curve
from the aireraft data (see subparagraph (3) of this paragraph);

{vi) L, - maximum rated static load of tire in pounds;
(vii} T; - time in seconds for applying load L3

(viii) T, = elapsed time in seconds in applying load

2
Ly = $; '-\jsl - 2D(RD)

D

(3) The critical load~time curve taken from the aircraft
data shall be represented for test purposes by enveloping straight lines
originating from the zero load point and the L, point.

{4) The critical speed-time (deceleration) curve taken
from the aireraft data shzll be represented for test purposes by a
straight line between the speeds 8; and 84 im such & manner that the
speed at any given load is not less than the speed at that load indicated

by the aircraft data.
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(d} Selection of tires for testing. For any specific tire gige

having different ply ratings, a eritical tire ghall be selected for test~
ing. The tire considered critical shali be the one haviug the highest
value of Llle ratio (see paragraph (c)(2)(v) and (vi}). All tires of
the same size having all equal or lower Llle ratio, as well as an.equal
or lesser static load rating than the tire tested, shall be considered as
having been substantiated by test. If a tive with a greater static load
r&tiﬁg is to be substantizted, 1t shall be tested at that static lcad
rating, and the value of L; in the test schedule shall be adjusted to
result in the highest Llsz ratio of all tires of the same size being
subatantiated.

(e} Dynamometer tests. A critical tire, selected in accordﬁhce

with paragraph (d) of this M50 shall comply with the conditions of sub-
paragraph (1) of this paragraph and shall withstand the tests prescribed
in gubparagraph {2) of this paragraph without f2ilure or visible signs of
deterioration other than expected tread wear. In lieu of the applicable
load~speed-time scheduyles specified herein, dynamometer tests incorpora-
ting a'variable loading procedure which more rezlisticzlly simulates

actual sirplane performance on the runway may be used.

{1) Conditions for tests. The conditions of subdivisfons =

(1) through (vi) of this subparagraph shall apply.

(i) Only a manufacturer's approved tire shall be
used for testing. Prior to retreading, the tire shall be at least 90
percent worn or, alternatively, shall have simulated service use by

having been subjected to the tests prescribed in subparagraph (2) of this

paragraph.
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{ii) The dynemometer qualification dpeed for which the
carcass was designed, The minimum dynamometer test speeds S for the cor-

responding operational groundspeed ranges shall be as followa:

Mazimm Operatiomal. Ground Dynamometer Teat
Speed of Adrcraft, mph. Speed 854, mph.
160 - 180 180
181 - 200 200
201 - 225 225
226 - 251) 250

{111} In applying the dynamometer test schedule, a
tolerance of 4 one second shall be permissible for the ¥;, and 2 tolerance
of -+ 10 percent ghazll be permissble for the time T,. (See paragraph
(c)(2¥(vii) and (viii}.} When Ty is calculated by the formula (see para-
graph {e){2){viii)), 8, may be ignored gnd D is assumed constant thyough-
out the roll distance RD (Ref, Figure 2).

{iv) The tire inflation during the tests shall be
that necessary to give the same deflection on the flywheel under the %2
load as the flat plate deflection of the tire at its ratad static load
and infiation.

{v) The measurement of carcass temperatures, as
required by subparagraph (2) of this paragraph, shall ke within one inch
above the rim flange and in the shoulder or ¢rowm area.

{vi) 1t shall be permissible to run the tests on a
test drum of a fixed mass, provided that the speeds, leads, and roll
@letance are identical te those which would exist 1f the tests were

conducted on an inertia type dynamometer.
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(2) Execution of tests, The tests shall consist of not

less than 50 cycles of Test A as prescribed in subdivision (1) of this
subparagraph, and 50 cycles of Test B as prescribed in subdivision (il) of
this subparagraph. The time between éycles of Test A and Test B shall be
the minimum to insure carcass peak temperatures of not less than 160° P or
contained air peak temperatures of not less than 140° F for each run,
Unavoidable deviations from these temperatures shall be noted in the
substantiating test data,
(1) Test A. Each cycle of the test shall include

a speed cycle and a load cycle in accordance with (a) and (b) of this
subdivision.

{(a) Speed cycle. The tire shall be landed
against the dynamometer flywheel rotating at a peripheral speed of 5y mph.

TImmediately thereafter, the flywheel peripheral speed shall be decreased

2 until a value of 52 is reached.

at an average deceleration of D ft./[/sec.
No specific deceleration need be required below the speed 32. The pe=
ripheral speed of the flywheel shall be decressed untll the roll digtance
of RD feer has been covered, at which time the tire ghall be unlanded.
(b) Load cycle. Upon landing the tire against
the dynamometer flywheel, the load shall be increased from zero to Iy
pounds within T; seconds and further increased linearly with time to a
value of L, pounds within T, seconds after landing, or at the moment of

unlanding, whichever occurs first. If the required roll distance RD feet

is not reached until after T,, the load shall be maintained at L2 pounds

until RD is covered (Ref. Figure 1),
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(ii) Test B. Each cycle of the test shall include a
speed cycle and a load cycle in accordance with (a) and (b) of this sub~
division., In executing this test, the dynamometer flywheel welght shall
be such that the kipetic energy stored up in the dynamometer shall cox=-
respond with a speed of 120 mph. and the rated maximum statie load of the
tire. The kinetic energy shall be computed as follows:

KR = Cuve

; where KE = kinetic energy, ft.-1lbs.,
c = 0.011,
W= tire load, 1lbs.,
V = 120 mph.
I1f the number of fiywheel plates does not result in the exact calculated

kinetic energy, a greater number of plates may be used and the landing

spead decreased accordingly.

(2) Speed cycle. The tire shall be landed
against the dynamometer flywheel rotating at a peripheral speed of 90 mph.

and unlanded at zero speed.
(b) Upon landing the tire against the dynamometer

flywheel, the rated maximum gtatic load of the tire shall be applied and

held until the tire is unlanded,

(i) Yodified tread., Tires havivg skid depths or undertread
thiclmess greater than those previously qualified shzall not be acceptable
unless they are substantiated by showing compliance with paragraph (e)

of this MSO0.
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(g) Materials. Materials shall be of a quality which service
experience andfor tests have demonstrated to be suitable and dependable
for use in high=speed tires.

(h) Quality conirol. A quality control system shall be estab=

lished by the renovating company to insure that each tire is in conformity
with the provisions of this M50 and is in condition for safe operation.
The retreading facility shall maintain a current fiie of complete dats
describing the inspection and test procedures applicable to his system.
The Administrator shall be immediately wnotified of any subsequent changes
to the syatem as it might affect the quality control. A representative
of the A&ministratcr shall be permitted to make such inspections and tests
at the renovating facilities as might be necessary to determine compliance
with the provisions of this MS0. Weorkmanship shall be consistent with
high grade aircraft tire retreading practices.

(1) Conformance with aircraft type design Iimits.

(1) Retreaded tires intended for use on a specifle aireraft

must conform te type design limitations of such alreraft as may be

a];r,;:li.q:abLe.---‘{“!r

(2) Changes in tread design adversely affecting heat dis-
gipation, which in turn could cause tread breakdown or separation, shall
be substantiated by the applicable dynamometer test requirements

contained herein.

4/ This is intended to alert the retreader to giving due consideration
to conditions such as excessive dimensional and weight changes of
the tire in the retreading process.
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